I PROPOSE to put before you this evening some data of a series of cysts of the jaws that it has been my lot to operate upon both in my private and my hospital practice during the last few years, and to offer a few comments upon the same.
The first is a series of so-called dental cysts. In the last four years I have operated upon, by the radical and open method, over seventy cases. As far as I can discover there is so little consensus of opinion as to the best technique in the treatment of such cysts, and so little actually recorded on the subject, that I would like therefore to give you, in detail, my own general procedure and experience.
There are two distinct and recognized methods of dealing with these cysts, which I will call the " closed" and the "open." By the "closed" method, after a suitable gum-flap has been made, the outer wall of the cyst opened and the whole of the contents and the lining membranes dissected out, then the cavity is again closed by sewing up the gum-flap. This is a method I adopt nowadays only when the cyst is no larger than the top of my little finger (i.e., about 12 millimetres in diameter). It is distinctly rare to find a cyst of this size to operate upon as they seldom give rise to any symptoms at this stage and so are frequently overlooked. There are some operators I know who on occasions adopt this method for the larger type of cysts, examples of which I shall show you on the screen shortly, but my experience of such procedure with these is that, in spite of all possible precautions, the blood-clot necessarily left inside-because the cyst cannot collapse-frequently breaks down, with the result that there is a large suppurating cavity which either bursts through the stitched flap or has to be opened. This necessitates tedious syringing through but a small opening, probably for months, before this suppuration ceases. Therefore, my own procedure with all these larger cysts is to adopt the " open " method. To assist my description I show some rough diagrams (figs. 1 to 4).
I have omitted teeth from these diagrams in order to simplify their appearance. By this method I make a large oval or rectangular flap so as to be quite free of the lateral limits of the cyst cavity, and having the alveolar edge of the flap well to the outer side of the alveolar ridge so as to leave the ridge itself intact, and thereby not to interfere with the early insertion of a denture. This flap is then carried right down as far as possible into the sulcus by raising with a periosteal elevator if there is bone over the outer side of the cyst-or by careful dissection with a knife to free the gum-flap if the outer plate of bone has been absorbed in any spot-in order to leave the lining membrane of the cyst intact, if possible, and not bring part of it away on the gum-flap. The dissection is then carried on beyond the NOV.-ODONT. 1 depth of the sulcus, so as to free all the soft tissues from the limits of the whole of the outer side of the cyst. This often necessitates freeing the soft tissues right down to the lower border of the mandible or very high up in the maxilla. The cyst is then opened with a knife, burr or chisel, according to the consistency of the cystwall, at that part nearest the alveolar border, and as much of the cyst-wall-bone and lining membrane-removed as is already laid bare. This is most easily done with short-bladed crown scissors if the bone is thin or absent, but may necessitate a burr or chisel if the bone is thick. The contents can then be evacuated. The farthest part of the outer wall, which is beyond the level of the sulcus, is generally best removed "piecemeal" by means of bone-nippers-the whole object being to make the opening into the cyst as large as the greatest diameter of the cyst cavity itself. Now there is another matter to be considered at this stage and about which opinions vary, and that is, as to whether the remainder of the lining membrane should be removed. For reasons which I will explain later and which I think are very beneficial, I always leave the lining membrane intact on the inner wall of the cyst, unless I find that it is badly diseased with very long-standing suppuration. As the furthest limit of the outer wall has often to be removed with bone nippers, it is very easy inadvertently to tear away some of the lining membrane of the inner wall, where one wishes to leave it intact, and so to avoid this, where possible and expedient, I make a definite incision with awknife right through the lining membrane along the lowest margin of the cyst cavity in the mandible and the highest margin in the maxilla. This quite prevents any tearing up of the lining membrane and makes it easy to remove that portion on the outer side of the incision. The gumflap, which all this time has been held away either by means of a long ligature passed through it or by a retractor, is now turned right inwards, so that the raw surface of the flap lies against the raw surface dissected away from the cyst wall beyond the limit of the sulcus. My object, theoretically, is to make the edge of the flap exactly meet the cut edge of the lining membrane and this may necessitate slight trimming, but more generally there is a slight deficiency rather than an overlap. In this way the whole bony cavity, which is now saucer-shaped, is open to the mouth, and either completely lined or very nearly lined with epithelium. Any slight deficiency in this respect very soon becomes epithelialized over and thus any further exudation is prevented. If on the other hand there should be a slight overlap of the flap by its being too large, it is of no consequence, as it very soon contracts off the epithelial lining and only gives rise to a slight pucker. After tucking in the gum flap I always pack the cavity lightly with sterile gauze for twenty-four hours in order to keep the flap in position, after which no further packing is required. This packing is generally removed with very little discomfort by first soaking with weak hydrogen peroxide. It is very seldom that any excessive hamorrhage occurs in operating upon these cysts, and what there is, is easily controlled with a little pressure or with hot saline. It is often said that when the whole of the lining membrane is removed and the cavity left bare into the mouth, such cavity granulates up from the bottom and thus becomes obliterated. My decided opinion is that nothing of the sort ever happens. Now how does this obliteration take place? My own observations show that it seems to be definitely due to the growth of bone from the whole of the remaining surface of the cyst cavity, under the epithelium. By the operative procedure I have described, any small raw surface or denuded bone at the alveolar edge or at the base of the cyst, very rapidly gets epithelialized over and it is then that the bone soon begins to be deposited. This bone can easily be demonstrated, both by actual measuring and also radiographically. It is in consequence of this that I strongly advocate leaving the epithelial lining upon the inner wall and also the tucking-in of the gum-flap, so that in the minimum of time the whole cavity left opened up is covered with epithelium. If the lining membrane on the inner wall is removed, then the whole surface has first of all to become covered with epithelium by growing in from the edges, before any growth of bone and obliteration of the cavity can take place. Therefore, theoretically there should be a considerable delay in the filling-up process when this latter method is adopted. Practically in my experience this is exactly what happens; and the bone does begin to grow out more quickly if the epithelial lining is left intact on the inner wall of the cyst and considerable time is saved in the general obliteration process.
Amongt the various workers and writers on the subject of regeneration of bone, such as Keith, Adami, Macewen, Ham, Greig, Phemister, Leriche, Policard and many others, there is no definite opinion as to how such bone is re-formed. Of the various cells in association with the bone it is generally conceded that the adult bone-cell takes no part in regeneration. Therefore the remaining bone-cells to consider are the osteogenic cells or osteoblasts found in the Haversian canals and in the periosteum. Those found in the endosteum do not concern us here in the jaws. It is just possible that the osteogenic cells in the Haversian canals might take some part in re-forming bone on the inner side of the cyst, but it is more likely that there are no Haversian systems in that situation. The osteogenic -cells in the periosteum can only be at the edge of the remaining cyst cavity, and therefore would have to grow centripetally under the remaining lining membrane before they could form bone, and this would take a long time. Therefore it seems likely that the regeneration of bone at the base of the cyst takes place by the process of so-called " metaplasia." Adami defined metaplasia as follows: 4 Metaplasia is the post-natal production of specialized tissue from cells which normally produce tissues of other orders and is an adaptation on the part of the -cells to altered environment." There are two kinds of cells that will be found under the remaining lining membrane that, according to this theory, might take on the function of bone formation, namely, the fibroblasts and the osteoclasts-the latter having made their appearance in order to absorb the bone away during the cyst formation-and by a metamorphosis or by a change in function, due to the altered environment, either of these may deposit bone. As a sidelight upon this we continually see rarefaction and deposition alternating in pathological conditions of both bone and cementum, either for no apparent reason, or because the character of the pathological condition changes locally-in other words there is an altered environment.
Another great advantage in leaving the lining membrane on the inner wall and tucking in the gum-flap is that there is only a very short period, at most a few days, when there is any discharge from the cavity, because the very small granulating surface left at the alveolar edge, or at the junction of the tucked-in flap with the remaining lining membrane, is so very rapidly epithelialized over that there is no surface left to exude. The practical matter of syringing is thus reduced to a minimum and the cavity is very easily kept clean by the patient himself. Also, because of the absence of discharge, and because the alveolar ridge has been left intact, dentures as necessary can be inserted after a week or two at most. On the other hand, if the whole lining membrane is removed and no flap tucked in, there is a serous or purulent discharge from the raw surface for a long period, often extending over many weeks, or even months, which needs constant attention.
Still another advantage in removing the whole of the outer wall of the cyst and tucking in the gum-flap is that it almost entirely prevents the contraction of the opening made into the cyst. If the outer wall of the cyst is removed only as far as the level of the sulcus and therefore no position made for the gum-flap to be tucked in, there is a great tendency for the orifice to contract much in advance of the obliteration of the cyst cavity, and so there is a corresponding tendency to hold up food and also a great difficulty in cleansing.
With regard to the healing process in these cysts in the maxilla, it is often said that there is no regeneration of bone in that situation after it has been removed. From my observations it is most definitely re-formed, though at a slower rate than in the mandible.
Many of the larger dental cysts in the premolar and molar regions in the maxilla invade the region of the antrum so that the actual membranous cavity is often much reduced in size and in some cases completely obliterated by the outer wall of the antrum being pushed right up to and in contact with its inner wall. I have operated on many cases of this latter nature. In one particular case, during the operation, when the whole of the outer wall of the cyst had been removed and I was trimming up the edges, a very striking phenomenon occurred. The lining membrane on the inner wall of the cyst had been left intact as usual, when, in consequence apparently of an increase of pressure in the nasal cavity from the anwsthetic, and because all the bone on the outer side of the antrum had been 6 Section of Odontology 51 absorbed, the antrum suddenly blew out like a small air balloon and completely filled the cyst cavity, and then by the varying nasal pressure this was sucked in and blown out again seVeral times. The after-history of this case was most interesting and instructive, and perhaps remarkable. I packed the cyst cavity very lightly for twenty-four hours, just sufficiently to keep my usual gum-flap in position, and healing was rapid and uneventful. But the interesting point is that bone actually grew again between the lining on the inner cyst wall and the lining membrane of the antrum and in a few months the condition was apparently quite normal. This condition of affairs, therefore, where the lining membrane of the cyst may be in actual contact with the lining membrane of the antrum, but back to back so to speak, with no bone intervening, is another very good reason for leaving the epithelial lining on the inner wall of the cyst, and its removal would almost certainly open the antrum and complicate the condition considerably and quite unnecessarily.
I will now show you some skiagrams of a few representative cases of these cysts, and some showing regeneration of bone after operation (slides 1 to 30).
An interesting point I have noticed in many of these cysts is that when large they are often not quite globular in outline, as one would expect, but appear to be partly loculated. Now this may be due to a peculiar burrowing propensity on the part of the growing epithelium (slides 2, 3, p. 7), but it also seems that in some cases (slides 4, p. 7, and 6, p. 8) it may be due to the original cyst, during its growth, encroaching upon the root of another tooth and thereby starting the epithelial remnants in the periodontal membrane of that tooth to grow and form another cyst which afterwards coalesces with the original cyst. This apparently may occur even when the pulp of that tooth is alive, as in the cases shown. This point is confirmed also by two cases I brought before this Section several years ago of dental cysts around the roots of living teeth, which seemed to have arisen around those teeth and were not merely encroaching cysts. This is not at all in conformity with the work and deductions of Warwick James and Counsell, who have shown that the epithelium in granulomata and cysts arises from the gum epithelium which has grown in via a sinus from a " dead " tooth; but at the same time these observations do seem to point to the pos3ibility of the epithelial remnants in the periodontal membrane taking on active growth, though I can show no histological evidence to that effect.
I will now describe to you a few unusual forms of dentigerous cysts that I have had to deal with.
The first one (slide 31, p. 9) is that of a dentigerous cyst of a maxillary supernumerary incisor. In teaching the diagnosis of a dentigerous cyst one had always mentioned that a tootlh would generally be missing from the arch, but not necessarily, as it might be growing from a supernumerary, but until I came across this one in 1926 I had never observed one nor seen one described. Since that date, however, I have seen three further cases described. This one, as its appearance indicates, was simple to deal with and healed rapidly.
The second case (slide 32) is a dentigerous cyst of a right mandibular third molar.
Incidentally such cysts in this situation are fairly common, and I have operated upon six in the last five years. The interesting point about this particular case is the fact that the whole of the crown was not free into the cyst as has always been -the case with dentigerous cysts in my experience. As is seen from the skiagram only about one quarter of the crown is exposed to the cyst cavity, the remainder of the crown being deep in and surrounded by bones and gum tissue. Also the tooth is partially inverted and the under surface of the root is denuded of bone, but in contact with the lining membrane of the cyst. It might be argued that this was a dental cyst caused by infection from the surface behind the second molar, but it was so deep as to preclude this suggestion, in my opinion. This case I operated upon by the usual method after removing the tooth. It healed readily, and the regeneration of bone was rapid (slide 33). The third case (slides 34, 35 (p. 7), 36) is what one might call a compound dentigerous cyst, if I may suggest a new term in the nomenclature of such cysts. It had the crowns of three teeth, all presenting into and uncovered in the same cyst, the roots being fixed in varying degree in the bony wall. As far as my experience goes this is quite unique. There was also one other unerupted tooth buried in the bone immediately adjacent to the cyst. The cyst was in the middle line of the mandible, and the three teeth presenting into the cyst were the right second incisor, aF right supernumerary incisor and & left supernumerary incisor, the buried tooth being the left second incisor. The lowest tooth of all, namely the right second incisor, had its apex presenting through the lower border of the mandible and not covered by any bone. This is well shown in the skliagram, and could be easily felt with the finger. It might be argued that this case started as a dentigerous cyst upon one tooth, possibly the lowest one, and that the other teeth presenting into it were merely unerupted teeth laid bare by absorption of bone during the enlargement of the cyst, but from the extreme similarity in which all!three crowns were presenting into the cyst, one is rather forced to the conclusion that it was a case of simultaneous development of dentigerous cyst upon all three teeth, and that these three original cysts eventually joined up into one. There are are no special points to recount in the operation. In order to assist I removed the two first incisors, and the healing and obliteration were normal. These teeth were low down and the cyst so large that I thought it inadvisable after opening the cyst to. leave either of the teeth involved in position, as advised by Sprawson in some cases. As the patient was of middle age, it seemed unlikely that the teeth would ever rise into position.
With regard to the histological examination of the lining membranes of these cysts, both dental and dentigerous, all those cases that I have examined have had the quite normal appearance of two or three layers of small epithelial cells with occasional bare patches.
I may add finally that every one of these cysts upon which I have operated has become completely obliterated, and in a space of time varying from three months to two years each one has resulted in either a mere depression on the outer wall of the jaw in the sulcus or has become so completely obliterated as not to be recognizable at all other than by a slight puckering of the mucous membrane.
